The mouse guanylate kinase double mutant E72Q/D103N is a functional adenylate kinase.
Guanylate kinase catalyzes the phosphorylation of either GMP to GDP or dGMP to dGDP and is an important enzyme in nucleotide metabolic pathways. Because of its essential intracellular role, guanylate kinase is a target for a number of cancer chemotherapeutic agents such as 6-thioguanine and 8-azaguanine and is involved in antiviral drug activation. Guanylate kinase shares a similarity in function and structure to other nucleoside monophosphate kinases especially with that of the well-studied adenylate kinase. Amino acid substitutions were made within the GMP binding site of mouse guanylate kinase to alter the polarity of the side chains that interact with GMP as a means of evaluating the role that these residues play on substrate interaction. One of these mutants, E72Q/D103N, was shown by functional complementation and enzyme assays to embody both guanylate kinase activity and a novel adenylate kinase activity.